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ABSTRACT 



A pneiiniatic rubber tire for off-road construction ve- 
hicles, having two annular projection means which are 
integrally formed with opposing sidewalls of the tire so 
as to extend away from tire equatorial plane. The two 
projection means provide protective surfaces for pre- 
venting stones and rocks from damaging the tire side- 
-wall. The projection means are so dimensioned, as to 
cause substantially no temperature rise in the tire by 
the presence thereof. 

8 Claims, 6 Drawing Figures 
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PNEUMATIC RUBBER TIRE FOR OFF-ROAD provide high strength against rou^ conditions to te 

VEHICLES perienced in construction work, tires having steel cords 

in breaker and/or carcass have been proposed. With 

BACKGROUND OF THE INVENTION such tires having Steel Cords in breaker and/or carcass, 

1 . Field of the Invention ' * temperature at the brewer edges rises exces- 

This invention relates to a pneumatic tire, and more ^ i!' ^ ""^"'^ 
particularly to a pneumatic rubber tire for off-road ve- breaker separation. 

hides, such as construction vehicles to be bperated on ^" ^^?^^* ^"^^^ contradictmg requirements for 

roiigh grounds or. quarry. 10 ^.^^^V 'ires for offload construction vehicles: namely, 

2. Description of the Prior Art, the protection against side cuts and the suppression of 
Pneumatic tires are susceptible tb. side cuts ;and temperature rise y^ithin the tire. 

cracks on the outer surface thereof, because rocks and Therefore, an object of the present invention is to 

heavy wooden stumps with, sharp comers come .into mitigate the aforesaid difftculties of conventional heavy 

contact with the tire sidewalis and sometimes stab into 15 tires for off-road construction vehicles, by providing an 

the tire, as the construction vehicle moves around on improved pneumatic tire for such puiposes while simul- 

thp rough ground. taneously meeting the aforesaid two contradicting re- 
in order to prevent such side cuts, it has been pro-. quirements. 

posed to use thick rubber sidewalis to protect the side .. . 

portions of the tire. The use of thick rubber sidewalis 20 SUMMARY OF THE INVENTION 

VnH^^^^^^^ The present invention provides a means for prevent- 

u:s. Pat. No. 3,457,981, which was granted on July ^"^P^rature nse in the tire Accordingly, the present 

29, 1969 to Henri Verdier (to be referred to as "Henri 25 invention dimmishes the risk of tire damage due to ex- 

Verdier'^), discloses the use of an annular ridge sub- temperature rise. 

stantially at the junction of tread and at least one. side- . Present invention is particulariy useful for radial 
wall. Being located at such junction, the annular ridge especially radial tires having steel cords in 
of Henri Verdier tends to. hamper heat dissipation from breaker and/or carcass. Such radial tires have not been 
the inside of the tire, and may cause excessive tempera- 30 tised for off-road construction vehicles despite their ex- 
lure rise in the tire^ In fact, Henri Verdier uses deep cellent performance characteristics, because they are 
grooves on the tire tread, which grooves extend into^ t^^ susceptible to side. cuts. More particularly, the struc- 
annular ridge so as tb define a plurality of discontiriu- ture of the present invention prevents troubles which 
ous sections in the ridge. The. grooves. in the annular havebeen experiencedfrequently with radial tires with" 
ridge provide paths for heat dissipation so as to limit 35 steel cords in carcass; namely, side cuts and rubber sep- 
the temperature rise of the tire/within a reasonable arations at end portions of the steel cords in the carcass 
range.. However, once the annular ridge is divided into ^nd chafer - 

discontinuous sections, gravels and other .pbjects. with According to the present invention, there is provided 

sharp corners may directly, strike the tire sidewall, and ^ nnpi.mot;^ r^.hKor t;™ V^r ^pp ^ a \ *• u 
the desired function of the" annular ridge will not b^ ful- 40 a pneiimatic rubber Ure for off-road construction vehi- 

. cies, comprising an annular tread having a pair of paral- 

More particularly, the knnular ridge of Henri Verdier ^^^^ coriier$. two sid^wal ^extending inwardly from 

causes an; increase , of the thickness of tire tread at opposite side edges of said tread, beads at inner edges 

shoulder portions thereof. Thick tire shoulders will of said sidewalis, a carcass, means extendi^ across the 

hamper the heat dissipation from the tire inside, and beads, and two projection ineans, which two projection 

the tire temperature is increased, so that deterioration means are integrally secured to said two sidewalis, re- 

of rubber and cord materials in the tire is accelerated spectively so as . to project away from a plane passing 

by such temperature increase. As a result, various tire equator of the tire in excess of each sidewalis, each of 

materials are weakened and the bondage between dif- said two projection means having an outer peripheral 

ferent members in tiie lire tread will be loosened. edge thereof, relative to the axis of rotation of the tire, 

The thickness of the rubber at the tire shoulder por- spaced from corresponding one of said tread edge cor- 

tion is critical in determining the tire inside tempera- ners by a distance y, and an inner peripheral edge 

ture rise. It has been known tiiat, when a tire rolls under thereof spaced from said corresponding tread edge cor- 

loaded condition, the temperature at edge portions of ^gr by a distance 3^2; said spacings and y^, as taken 

a breaker surrounding the outer periphery of tire car- radially relative to 4 axis of rota& the t^re/equaT 

cass increases most, as compared with other parts of . m * * viauyu m luc uic, ^Hum 

the tire. When the thickness of rubber layer at Uie tire l^gtojO to 30 percent of cross-seption h^^^^^ 

shoulder increases, the path for dissipating heat from tire and 35 to .45 percent of the height H, respectively, 

the hottest portion of the tire to the outside becomes ^^^^ prpjecnon means providing a protective 
longer. Accordingly, the balance between tiie heat gen- ^" surface which prevents stones to strike the tire sidewall. 
eralion at such portion and heat dissipation therefrom 

is changed and heat energy is accumulated in the tire. Wth ari embodiment of the present invention, each 

Thus, the tire inside temperature rises excessively and of the two projection means of the aforesaid tire are 

tire damage is caused. formed in a continuous ring-sliaped projection. 

The excessive temperature rise at the edge portions . Accordinjg to another embodiment of the invention, 
of the tire breaker is particularly undesirable in the a pneumatic rubber tire with steel carcass plies is pro- 
case of heavy tires for off-road construction work. To . vided for the yse with off^road construction vehicles. 
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BRIEF DESCRIPTION OF THE DRAWING ofthe breaker layeis, When the thickness of the rub 

■ • • , ■ . . . ■ . , body frbm the breaker layer edge portions to the out- 

VOT a better understanding of the. invention, refer- . side air is sinall. the rate of heat dissipation becomes 

ence is made to the accompanying drawing, in which: high, and the brekker layer edge portions can be kept 

cr- 1 ■ , ■ r > 5 at a comparatively low level, so that tire troubles due 

mSc tire with tr^aS^'^'^ ^ conventional pneu- to excessive temperature rise there can be prevented. 

nn^!?" Of an embodiment of a . A pneumatic tire according to the present invention 

brTent nvlS-''^ '° ^" ''^ described, by referring to an embodiment. 

FIGS n fnH^..P« . • . '0 as illustrated in FIG. 2. A projection means 6 is formed 

,i„c ' A- . • ^ sectional views of s eel radial on sidewall-S of a. tire 10,- with a spacing from a side 

tire according to the present invention; and edge corner S of tire crown C. or t^rSd More par- 

v^ulZl^^r '" "'^^''^^ tire according to the ticularly, the outer peripheral edge 8 of the prSon 

present invention. means 6, relative to the axis of rotatibn of the tire (not 

K Like parts are designated by like numerals and sym- 15 shown), is spaced fromthe edge Sr S by a d^^^^^^^^ 

bols throughout the different figures of the drawing. y, whije thjiriner peripheral Id^ of thlprS^^ 

DESCRIPTION OF THE PREFERRED tVitaa& 6, relative to the axis of rotation of the tire, is 

EMBODIMENTS spaced from the edge corner S by a distance >>2. The dis- 

n»f^,= ^ » • , . tenceyi's so Selected that dist^^ 

Before entering the explanation of the present inven- 20 edge portion 3 to the outside of life through rubbe 

l^^X^V^^^^'^^^^^^^^ot^^^^^^ ^bodyiskej^tsubstahtially thesameLthaSo^E 

w th ufsVfrr'XiJ.'^^^^^^ projection means 6, as shLn by the dotted line °n F O' 

yith lugs / for off-road construction vehicles and the 2. As a result, the heat dissipation from the breaker 

L^h^TT ' edge portion 3 to the outsiKThe t* ouS Vhe 

e?t.ri/t^^"%i-^^^ 25rubbermaterialsurroundingthetirebreakerissuStan 
est temperature in. tiie pneumatic tire appears at oppo- 'tially unaffected by the presence of the protoion 
site edge portions 3 of the breaker layers 2. Breaker memis 6. ■ F . =>cnte oi ine projection 

■rVL^l^ embedded in the rubber body of tire crown The object of providing the projection means 6 is to 
?r;m th?L J'^'f ' P?"u°"' ^ a«^"sual|y spaced ^ form a side-cut-freventing surfaci t, as showS in FIG 
Su?Se£ro^h°--H^rfTK^^ '° 2.Thissurface/istoprevlntrockso;otherbl^kswhh 

Uie tS width^ ^' ''harp corners froni coming towardthe sidewall 5 of the 

Th» i;:.^- u- u tire 10. As long as the sidewall 5 is kept free from being 

The location of the highest temperature portions of struck by the rbcks. and other sharp^omeredMS^^^^^ 

itrthfSr"^'';^"^^^ „theriskofsidecutofth.etireiselimLedThe,eS 
ng on the shape and on the disposition of the lugs / 'at 35 ature of the projection.means 6 itself can be kept below 

l^^^rJ^^I^'f^^^'''^'^'^'^ thatofthebUeredgeportion3;b5^^-opeTdS£ 
tires for off- road construction vehicles which are to be ingit j k "fcuj, ucMgn 

operated on rocky or rough grounds, the highest tern- The aforesaid distances y, and y» are determined on 
pTxSTrpotL 3 o'™ 'r""'" " " 40 «?e basis of tire dimensio/inder-inflated^?^^^^^^^^ 
S L;..v^!,fwT^ • • ' , . ^° the desired cut-preventing effect, the pro- 

Since considerable temperature . rise takes place at jection meahs .6 should extend away from a^ plane E-E 
the opposing edge. portions.3 of the breaker layers 2, 'passing through-tlre equator to eS of Se Sanl 
S^H'^f"^-'"" at such breaker layer FIG. 2 illustrates ohly^drie hKe^SS^^^ 

Ss to caufe XTrt'^'.i''^^^^ 45 l®' ''"t another potion means 6%Tm£^^^ 

. ten^s to cause other tire troubles .. '^^ as.illustrated in HG. 2 is provided on the oppoSte side 

finnc V f energy.generated at the breaker edge por- wall of the tire: When the tire 10 is infl£.The dis- 
Sf tSr. Z^oh'fh^ *K?'' '"'/^ ■ "'.^he outside tance >y. between extended extreme eSds p o Se two 
. °' '"^ tire through the rubber material surrounding the projection means 6 (only one half of the distance W 
breaker edges. The heat energy directed to the inside isshowniriFIG;2)sateTeate^^^^^^^^ 

to a metellicnm on which the tire IS mounted, and the distance W, is shown in FIG 2) ^ "enauoiine 

Sc Ti? Th^^H-*^ T^"" The inventoni have found.out 'the aforesaid distance 

taUic rim. The heat dissipation to the rim through the y, should be in a range of 10 to 30 percent of croKsec- 

^otJhl^fl'rrT- '° ^ Pf"?* 55 tibn height H of the fire 10. If the dSce yf is Ser 

Sic TK " '^'^'^^'^'^ the t,re breaker edge « than 10 percent 6f the height H. threat dsS on 

fmm th. tTJf K 'T"'"^ P""""" of heat energy from the inside ofthe tire crown ,^rtionC bSS in 

from Uie tire breaker edge portions are dissipated to sufficient and the breaker edge portions 3 t3obe- 

f t "''^™"?^^^k' ^"bbermaterialsurrounding come excessively hot.. On thf ofteVhand If the dU- 

SdSthe'Xlil' 60 t^cey. become^greater than SOpercSf H,*e m- 

ireaa and the sidey^^all ,. "sfactory cut-preventing effett of the proiection means 

The rate of heat dissipation through the rubbermate- 6 cinnbt be achieved projection means 

nal depends on the thickness of the rubber layer, in The inventors also found that tiie aforesaid dis'taVice 

fteoutside of the tire; Accordingly, in order to preverit:->5 tire section height H. If the distant K UiSi 35 
^e occurrence of tire troubles due to tiie heat accumu- " percent of H. th^projectibn 6 bLorS ShiS 
lation It IS desirable to minimize the. aforesaid thick- for effectively stoJpiig rocKXthefshSS^ 
ness of rubber matenal surrounding the edge pbrtibns blocks by the progtiSn mSS^S 



^ 3,825,052. 

the distance yt becomes greater than 45 percent of H, Of course, the arrangement of FIGS; 4 and' 5 is useful 

:the projection means 6 becomes excessively thick, arid for preventing the cord separation: and sidewall cracks 

the flexibility of the projection means becomes too in the case of reinforcing cords made of fibrous materi- 

smallforeiisuringsmoothoperationof thetire 10. als. 

In short, with the presient invention, the tire 10 is pro- 5 . With the tire construction according to the preisent 

tected from side cuts by using the projection means 6 invention, as shown in FIGS. 2 to 5, the distance W, 

without causing any undesirable temperature rise in between outwardly extended extreme; ends p-p of the 

the tire crown portion C. two projection means 6 should be IQ2 to 140 percent 

In a preferred embodiment of the present invention, of the tire width Wjat the sidewall Si If the distance W| 

the projection means is a . continuous annular rubber 10 is too large in excess of 140 percent of Wa, the pr.ojec- 

ring, so as. to completely protect the entire span of the tion means 6 itself becomes susceptible to cutting by 

sidewall 5 of the tire: The projection means 6, however, stones and other sharply-edged blocks from the 

is not restricted to be continuous. For instance, narrdv^ ground. On the other hand, if the distance W, is less 

grooves may be formed at suitable intervals on the pro- than 102 percent of the tire width Wj, the desired cut- 

jection means 6 if so desired, provided that such 15 preventing .effect cannot be achieved, 

grooves would not weaken the mechanical strength and As described in the foregoing, according to the pres- 

the cut-preventing function of the projection means. ent invention, there is provided a pneumatic rubber tire 

FIGS. 3 and 4 illustrate sleel radial tires, according . foir off-road construction vehicles, in which two projec- 

to the present mveritidn: In the case of steel radial tires. tioh means 6 are provided oh the opposing sidewalls of 

It has been experienced that edge portions 3 of breaker 20 the tire, so that sidewall cut of the tire is effectively pre- 

layers 2 often cause troubles, because there is a consid- vented without causing any excessive temperature rise 

erably large discontinuity of rigidity at the junctions be- in the tire, especially in the tire crown and tire breaker 

tWeen the breaker layers and the surrounding rubber layers. Furthermore, the structure according to the 

material The edge portions 3 may or may not be the present invention can be applied to steel radial tires for 

hottest spot in the tire, but the temperature at the por- 25 providing an additional reinforcement to the sidewalls 

tions 3 must be kept at minimum in view of the afore- of such steel radial tires, by properly disposing the radi- 

said large discontinuity of rigidity there in the embodi- ally outer end portions of the reinforcing steel cords 

ment of FIG. 3, projection means 6 is formed as an mte- relative to the projection means of the invention. In 

gral part of sidewall Sofa steel radial tire 10. In the em- fact, steel radial tires have not been used in practical 

bodimehtof FIG. 3^thesymbol la represents thiat por- 30 construction work despite its excellent performance 

tiori of the steel cords of carcass 1 which are turned ■ characteristics, because the conventional steel radial 

back upwardly at a tire bead 18, . ^ - - tires are susceptible to the aforesaid cord separation 

To improve the rigidity of the tire side^yali 5, the and sidewall cracks! The present invention successfully 

tumed-up portions la of the steel cords of the carcass mitigates such difficulties in the conventional steel ra- 

1 may be so extended as to cover most of the sidewall : dial tires, so that various advantages of the steel radial 

5, as shown in FIG. 4, It is also possible to use separate tires will be made available to off-road construction ve- 

steel cords l^ jn the side^y all 5 for reinforcement, as hides, 

shown in FIG..5. The reinforcing steel cords la and li? What is clauned is: 

may completely or partly be replaced with suitable fi- 1, A pneumatic rubber tire for off-road construction 
brous cords, such as nylon cords, polyester cords, or vehicles, comprising an annular tread having a pair of 
vinylon cords. The sidewall 5 may, of cburke, .be rein- parallel iedge corners, two sidewalls extending inwardly 
forced by any combination of the aforesaid fibrous from opposite side edges of said treads, beads at inner 
cords and steel cords. Radially outer ends .7 of the rein- edges of said sidewalls, a carcass means extending 
forcing cords la and Ifr are subjected to concentrated across said beads, and a substantially, continuous pro- 
stresses which are directed away from the plane E— E jection means integrally secured to each of sadd side- 
passing through tire equator, because the cords la and walls, respectively, so as to project away from a plane 
lb must bear loads applied to the sidewall 5, When the passing equator of the tire in excess of each sidewall, 
aforesaid steel reinforcing cords la or lb are used, the each of said projection means having an outer periph- 
concentration of the outwardly directed stresses often era) edge thereof, spaced from corresponding one of 
results in separation of the steel cords and the cracks said tread edge comers by a distance yi and an inner 
in the rubber sidewall 5. peripheral edge thereof spaced from said correspond- 
The inventors have found out that the projection ing tread edge corner by a distance ya/said spacings yi 
means 6 is also effective in preventing such reinforcing and yg, as taken radially relative to the axis of rotation 
steel cords separation and sidewall rubber cracks. Ac- . of the tire, equalling to 10 to 30 percent of cross- 
cording to the embodiment, as shown in FIGS. 4 and 5, section height H of the tire and 35 to 45 .percent of the 
the radially outer ends of the steel reinforcing cords la . height H, respectively, each of said projection means 
and ib zrc embedded iri the rubber sidewall at a posi- providing a protective surface which prevents rocks 
tioh between the projection means 6 and the tire car- from strikirig the tire sidewall. 
cass ply 1. The projection means 6 provides extra 2. A pneumatic rubber tire according to claim 1, 
strength tothe sidewall rubber.layer 5, so that the con- wherein each of said projection ^means is a continuous 
centration of the outwardly directed stresses at the end annular rubber member which is integrally formed with 
portions 7 are safely 'born by the. combination of the the tire sidewall so as to provide a continuous annular 
sidewall rubber and the projection imeans. Thus, there protective surface. 

will be no excessive-deformation of the sidewall due to 3. A pneumatic rubber tire according to claim 1 and 

the concentrated stress at the outer end portions 7.. furthei- comprisinig sidewall reinforcing cords extending 

Consequently, the separation of the reinforcing cords from the bead to the annular treadithrough the side- 

ahd the sidewall cracks can be effectively prevented.; wall, and the radially outer eiidSiofHhe reinforcing 
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cords are disposed between said projection means and by folding back the carcass cords around the beads, 

that portion of the carcass means which is closest to the 7. A pneumatic rubber tire according to claim 3, 

projection means. wherein said reinforcing cords in the sidewalls are 

4. A pneumatic rubber tire according to claim 3, cords which are separated from said carcass means, 
wherein the reiiiforcing cords are steel cords. 5 8. A pneumatic rubber tire according to claim 1, 

5. A pneumatic rubber tire according to claim 3, wherein distance Wi between furthest ends of the two 
wherein the reinforcing cords are fibrous cords made projection means, taken at right angles to the plane 
of synthetic fibers. passing through the tire equator, is equivalent to 1 02 to 

6. A pneumatic rubber tire according to claim 3, 1 40 percent of width Wj of the tire across the two side- 
wherein said carcass means consists of parallel cords, 10 walls, underinflatcd condition, 

and said reinforcing cords in the sidewalls are formed 
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